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SOLUTION: In a semiconductor memory having pipeline 
structure in which data of a memory cell selected in a DQ 
block operated synchronizing with a clock and including 
plural memory cells are successively outputted to a pad 
through a data line, the device is provided with a pipeline 
which is connected to each of data lines and in which many 
UPL latching data on the data line are connected in series, 
and which sends out successively data on the data line to 
the pad with a system in which data of UPL of the pre- 
stage is transmitted to UPL of post-stage, and a 
comparison control section which is connected to UPL of 
the last stage of the pipeline a the time of a test and which 
couples output signals generated by testing a 
normal/defective condition of data on the data line to the 
pad, and a normal/defective condition of the DQ block is 
verified by an edge of a clock. Thereby, a time required for 
testing data on the pipeline can be shortened. 
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7FDQ0 iziZMZixZ . 
[0026] £OJ:-5^»{tSrll50UPL 1 OcOfift: 

w»m»*#saLTiiiw4. upLioii ji^ts^ 

B#(i. ©J^lfl-f-WRTP IPE, WRTP I PE_B, 
LOAD. LOAD B „ TP C L K . T P C L K B 

izmtx, f-^7^RD<o>«f-^ < xa. m 

W£?& UPL10. 12. 14. 11. 13. 15t<Zt5 

(t4MKouPLi 2fre>mmzti2>'U7y4 >iitt 

P I PE^ffi^fl^OUTCfSit-f 4, -e-LT, UPL 
1 0<i. fX hS#ii. 17- fl-^ERR A 0 > ERR 

a 1 'M&ztitzm 1 itmm^c mpn, ^2it«{ 

i-fCMPP(Cj£tTDQA0707^i?)f-77^ V 
RD A o <7 : 0>«95-r-^<50ft5*5^-. 

[0027] 4-r. fx hs#wu p l 1 ocotm&mw 

•^4. SS2Jt«Wi#CMPP{4, -fXht-Fft-f-MO 
DEOOy'7; f/s^u^tUj ^vStt-ft&t/JtlSf-x y 
7fl^RD_MATCH_ENABLE(7)ny7 7 r a 
cvmS&itlzmtXvis-y? ^ D-u^h 

yj U/-FNAjDy' 7 7 rys^K^j [;7ijf 

£ix(i^M Ty A yfX h(c*j*t4*j«Mt 
T'J> 0 . y-KNAWOy'7? U^*^N*y HDQ0 [Z 
fcLhilXW ••/ 9 r A^( *<ai7J$ti4. 

[0028] *<0». Jt«fx ■y?Ji—7 , JUm^RD 

M ATC H E N A B L EWDy'7 9 ^Wl/'Oh 

sMtiittftejG t T . JK 2 Jt^ft-f-C MPP(±o is y 7 

ry\-f u-al^j c^-,th7yyX7TP 1*5 *9-> 
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LATHc4 9fff$2ix£o ZLX. DQAO/D7? 
-f-x >y ? --f *-://WI-5rRD_M ATC H_E N A B L 

Eizfc trims* (S4 02 1 ) ^sst£*-u>. dq 

A 0 7*u -y ?(CT&£ 4 £rl^ i: Sr^x^-fi^-E RR 
A 0 coni^y? r n-l/<;^j IzX 0 h^y^x^TN 
1** r ^-^7j «BIWclt»**i*OT. y-HNA 
*4o£^y? ry N >f ua^pj *LT. y-K 

NACOUSyy? K/Pj (i^ ^ft-^-L 

OAD0)X2i?y9 OWixAC^j JSO/9u-/9\t^TP 
C L K COAT* 4 9 X >y >?tC|C tTtt^fl^-O U TtCft*. 

aj^JV/^rix^^OUTMUXSriiLT^^y KDQO 
teg£4>*l&. CKOfc*. A ( 7 KDQ0ii ^7?-f 

Sr*t»^4. CfifciiO. DQA0/ny?CTfii«5 

[00 2 9]-*. DQAO^av^tWWHA 
. DQA0/O7? fc*\ft*** 5:t^tOy 7 
? i^^j cox^-fI-^ERR A o fcjSBSfifc 
SB 1 it&ft ^ CM PNfcljEtT h7>z/^9TN 1 # 
r ^-y^yj L. y-FNAA>oy'7^ r n— 
rt^j lz$M£t&. ^rcom. ui?v9 r n -l/\;l/j coy 
-FNAI1 <r— ^^'yf*ft-f*LOADc7)n^>y^ r n 
Xl/^n^y^fi-^TPCLKcoAT^Ox^ 

FDQOtcfc^ft&os^y? r n -V^j {4. ;*>f 

££*S5li:fcffii:*4. CifLtiO. DQA 0 7" 

[0030] mz, uPLio^w^r^^yi 

14. >M^vA ySii^ff-^WRTP I PEM'f-^ 
7y^-fi#LOADcOoy*y? ry N ^ l^^j A^>jgf£ 

-ftfcistTai^fi^ouTtcfisjssni. ^ 

y^ii^fl^WRTP I PE^n^-y ? r,^ 

7-f yRD<0>i7)f- *#y— KNA(CfEit$ilSo 
57fLATH:i:0y^HNAIif-?7-f y R D < 
0>^x-^aS/»y^L/^;U^}«^$iX. y-KNBti 

x- ? 9 y ^fl^ LOAD KJtjaf^i IgjJS**— h T G 2 
SriltT. y-KNCtCf5itilS. <LC0B$. aM 77 

4 >#*ip 1 PEkm&^&fcmy-hTGsii * 9- 

>*y j LT^£<OT\ suy^J yftJiP i PE(^y 
14. 4 W<-^ INV1CJ; 0R<6SilTy-KND^ 



1I#T P C L K CO AT* 4 0 x -y ^CJfrg^ 4 ffi 
gy-MG3SItty"FNEt:gi^ y-K 

;^y-HNFIi, 77fLAT2t:i0^ny7^ 

y— KNFcOO^-y^l/K 
; Hi . ^n 7 ^ifTPCLK co A Jl£ 4 0 x >y Vlztim 

hTG4 £ii tT y — H N GtZfSt 
y-HNG(i5^^LAT3tCct 9 ^COO^ y 9 
# 4 7 y *■ S *u Rte £ n >? •/ ? i^l^Mftft 
ff-^OUTlcaj;J]£il& e tth^. UPL10I1 ^ 
-f7°7>f y«a^ft^-WRTP I PEMr-?77f 

tT, Mtc^o>y^ff-tTPCLKcoA±* 4 Oxv^ 
JEtT. r r -^7^yRD<0>c0x~^$:{li^fi^-O 

[003 1 ] iggivc. UPL1 Oti. 7-97v*m^ 
LOADcony7^ r n— /K^^^i^t 
»R (UP LI 2 ) *^SttSfL*y^r9>f ^» 
^P I PE£ffl*S#OUTfcSH&-*-4. i~^t>. n 

>?y^ ro-K/Uj OT-^7*y^fi-^LOADtCjE 

trf^y-hTG5* 4 ^-y^yj ^fcftfcfKiH 

P I PE* 4 y-KNC^e^^ilSo C:cOB§. x-^7 
-f >RD<0>cOT : -^(i:. ^M7 <> 7-YV»a^ft-f-W 
RTP I PEWy 7 ^ TyN^i/^^j fcj&^-f &f55H 

BtefcthtthtiK ui?y9 rn-l/<;l.j cot— ^7 
-yf-fi^LOADKJ: 0feil^-hTG2* 4 
7j LTIr>*fc»y— HNCKt4fei6*I*V\ y— H 
NCi,Z&£t>tltz'U 77^f VJiJ^P I PEI1 >f yy\' 
-*INVl£»tTy-FNDfce;i6*u y— HN 
D(i;D7^gfTPCL KcoAT* 4 0 x v i/^C^-r 
Sfs3My-hTG3ii7'y^LAT2 5:iitTy-KN 
FCCfeX^fL^o y-HNF^Dy 7 ^K/Wl 9U 

^y ^ fi-^T P c L K co A±* 4 0 x y >?fc:«Wf 4 (551^ 
-bTG4 £7>yf~LAT3£iILTffi^ff^OUT(;: 
*^$il^o tth-h, UPL1 0(4. T-?7-y-Ht 
f LOAD^Dy'7^ r D - ^\co^vgtt^cj£ 

tx. mm^m&ztih'^T^j yftiip i pe$- 
ai*fi#ouTcfEiii-rSo 

[0032] ±|fico J: ^:,S1U PL/^-7 ( 1 
0. 12. 14. 16) tcJg-r&UPL 1 0(4. ny 7 

9 ^N^fi/^j (OAMr^^fyfa^fifWRTPi 

PECttot77fSil6f-^7'fyRD<0>±^ 
T-?5:f-^7 7 f<ifLOAD^Dy7^ Tys.fi/ 

tJ>S*:, ^D7^(I^TPCLK^41^' 1 } 

xv^cjEtrtb^fi-^ouTtcijiotti-rc mi 

UPL//1/-7 (10. 12. 14. 16)^«"T4U 
PL10(4. f-^7 7f(|fLOAD^Dy'7^ r a 
-i^/l^j TfcSB*C >NM7°7>f Vffi^d^-P I PE 
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£ 9 a -y ^fi-^T P C L Kt0il±*^ X -y ^ZJC tTtfi 
(10. 12. 14. 1 6) {CJS-^Sftil^UPLl 2. 

i4. 1 6tupn otmrnizmft-rz. 

[0033] L T . S2UPL y)V—T (11. 1 
3. 15. 1 7) tCJSfSUPLl 1. 13. 15. 1 
7(i. ;D77ifTPCLK <0;fcT# •) X y i^'tc j£ t 
T. f-^5^fyRD<l>. RD<3>. RD<5 
>. RD<7>«f-^. ^ fcUV^ ytht) P I 

PE£ffi^&£ V^dJcTV*. Sll UPL^-7 ( 1 

o. 12. i4. i6) tm%&. mncomm 

Z'mi&tzMz^ UPL 1 1 . 13. 15. 1 7c7)f¥*l 

^»f^^^*H& Lmmztm-th . uplh. i 

3.15. 1 7c7)#^ii. o^y? ry^i^/pj co/>' 
^T^^&^ft-^WRTP I PEtffi^t77f§ 
ix&T — 9*7-4 >"RD< 1 >. RD<3>. RD<5 
>. RD<7>±c0f'-^$-7 : -^7 y^fi-f-LOAD 
IfiUisv? Kypj T$>^.B#tc;^U-y^ft-f-TP 

CLKcoAT^OX y^ctetTaiTJfi-^OUTi: LT 
ffiT^U T-^7 7f(lfLOADj!i5Dy.y^ r n -l^ 
^/l-j TS>l»B#{Cfl5S«UPL*^fEi.fefL^/NMr5 
yiHtim^P I PE£?Oy?«-^TPCLK?)irT 
^Ox-y^'tCjEtTtb^fl^-OUTt LTai^-f.?.. 6! 

or. ii®co^ t^m yffimnWsft (02 ) *^bj 

[0034] *%>Wcr)ttm%mi&<VBmiz£iUf , ?n 
■y^^|S]^LT»I^-r^. ^^^U-te^Sr-g-tfDQ 
7"o -y ? l*lT'ilHft $ ft & ;>< t 'J -te/UO-r - ^ #<T— ^ 5 

^ca*S$ixlS-f-^7'f y±.<Vf—?*y-v1"?h\J 
P Lfr'MttS^jiSgSft. mfScou P Lt-?£&& 
OTP LT-?£fEiM-f 63fr3rCx-? 7 4 >-±<7)-f- 

9 n' -y k nzmtzm o artvt-f r v t . 7-x h miz 



> m ryj v<nm.$kWc<n u p l tests $ nx . t- 9 ? 

■y ^'T'D Q 7 o y ? <0H5fr tjfiE^ & ^i:(C«fc 9. y-X 
[0035] *^SrHfflt^L/v:IISfe^«^##(cltt 

[00 36] 

[Hi ] Wk<n>MTvA ytmz^tmmx'hh. 
[®2] biw^t?^ ytmnrnw?* s > ^0t- 

[04] *^BJcO»®^Hife^^J;403c7)^^ 

m yffl&z^-fmMX'foh. 

[05] 04<DUPL£5R-$-0BT*£>S. 

[06] I4w^77^( yffimcoMitfJ syrmx- 

[^Ol^BB] 

10. 12. 14, 16 ^1UP L;7VU-T 

11. 13. 15. 17 ^2UPL/;l-7 
2 0. 3 0 Jtfgffilfllff 

2 1 Jttt8 

2 2 •(VA'-J' 

2 3 2-ATJ^VH^-h 



[02] 



WRTPIPE / y_ 



y r_ A. 
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140 
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_upij_ 
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